A large plant beta-tubulin family with minimal C-terminal variation but differences in expression.
Tubulins, as the major structural component of microtubules (MT), are highly conserved throughout the entire eukaryotic kingdom. They consist of alpha/beta heterodimers. Both monomers, at least in multicellular organisms, are encoded by gene families. In higher plants up to eight beta-tubulin isotypes, mostly differing in their very C-termini, have been described. These variable beta-tubulin C-termini have been discussed in the context of functional microtubule diversity. However, in plants, in contrast to vertebrates, functional isotype specificity remains yet to be demonstrated. Unlike higher plants, unicellular green algae in general do not exhibit isotypic variations. The moss Physcomitrella patens is a phylogenetic intermediate between higher plants and green algae. We isolated six beta-tubulin genes from Physcomitrella, named PpTub1 to 6. We show that the exon/intron structure, with the exception of one additional intron in PpTub6, is identical with that of higher plants, and that some members of the family are differentially expressed. Moreover, we find that all Physcomitrella isotypes are highly conserved and, most strikingly, are almost identical within their C-terminal amino acids (aa). This evolutionary ancient and large beta-tubulin gene family without significant isotypic sequence variation points to a role of differential regulation in the evolution of plant tubulin isotypes.